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(54) LASER PROJECTOR, CAMERA UNIT AND ELECTRONIC DEVICE

(57) A laser projector (10) is provided. The laser pro-
jector (10) includes a substrate assembly (11), a lens
barrel assembly (12), an edge-emitting laser (13), a col-
limation element (14), and a diffraction element (15). The
lens barrel assembly (12) includes a first component and
a second component movably connected to each other,
and the first component is disposed to the substrate as-
sembly (11). The edge-emitting laser (13) is disposed to
the substrate assembly (11). The collimation element

(14) is mounted to one of the first component and the
second component and is configured to collimate a laser
emitted by the edge-emitting laser (13). The edge-emit-
ting laser includes a light emitting face (131) facing the
collimation element (14). The diffraction element (15) is
disposed to the second component and is configured to
diffract the laser collimated by the collimation element
(14) to form a laser pattern.
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Description

FIELD

[0001] The present disclosure relates to a field of ster-
eo imaging technology, particularly to a laser projector,
a camera unit and an electronic device.

BACKGROUND

[0002] Existing laser projectors typically have a small
volume to facilitate integration of the laser projector into
an electronic device, such as a cell phone. When the
volume of the laser projector is small, each component
in the laser projector is also very small, so that it is easy
to damage the component or difficult to ensure higher
installation accuracy in the installation process.

SUMMARY

[0003] Embodiments of the present disclosure provide
a laser projector, a camera unit and an electronic device.
[0004] The laser projector according to embodiments
of the present disclosure includes a substrate assembly,
a lens barrel assembly, an edge-emitting laser, a colli-
mation element, and a diffraction element. The lens bar-
rel assembly includes a first component and a second
component movably connected to each other, and the
first component is disposed to the substrate assembly.
The edge-emitting laser is disposed to the substrate as-
sembly. The collimation element is mounted to one of
the first component and the second component and is
configured to collimate a laser emitted by the edge-emit-
ting laser. The edge-emitting laser includes a light emit-
ting face, and the light emitting face faces the collimating
element. The diffraction element is disposed to the sec-
ond component and is configured to diffract the laser col-
limated by the collimation element so as to form a laser
pattern.
[0005] The camera unit according to embodiments of
the present disclosure includes the laser projector as
mentioned in the above embodiment, an image acquirer
and a processor. The image acquirer is configured to
acquire a laser pattern projected by the laser projector
into a target space. The processor is configured to proc-
ess the laser pattern to obtain a depth image.
[0006] The electronic device according to embodi-
ments of the present disclosure includes a housing and
the camera unit described in the above embodiments.
The camera unit is arranged in the housing and exposed
out of the housing to acquire the depth image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The above and/or additional aspects and ad-
vantages of the present disclosure will become apparent
and easy to understand from descriptions of the embod-
iments with reference to the drawings, in which:

Fig. 1 is a schematic view illustrating an electronic
device according to embodiments of the present dis-
closure.
Fig. 2 is a schematic view illustrating a camera unit
according to embodiments of the present disclosure.
Fig. 3 is a schematic view illustrating a laser projector
according to embodiments of the present disclosure.
Fig. 4 is an enlarged schematic view illustrating a
portion IV of the laser projector shown in Fig. 3.
Figs. 5-7 are schematic views illustrating a laser pro-
jector according to another embodiment of the
present disclosure.
Figs. 8-13 are schematic views illustrating a laser
projector according to another embodiment of the
present disclosure.
Fig. 14 is an enlarged schematic view illustrating a
portion XIV of the laser projector shown in Fig. 13.
Fig. 15 is a schematic view illustrating a laser pro-
jector according to another embodiment of the
present disclosure.
Fig. 16 is a sectional view of the laser projector taken
along line XVI-XVI in Fig. 15.
Figs. 17-19 are partial schematic views illustrating a
laser projector according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0008] Embodiments of the present disclosure are fur-
ther described below in detail, examples of the embodi-
ments are shown in accompanying drawings, and refer-
ence signs that are the same or similar from beginning
to end represent the same or similar components or com-
ponents that have the same or similar functions.
[0009] The embodiments described below with refer-
ence to the accompanying drawings are exemplary, are
merely used to explain the present disclosure, and can-
not be construed as a limit to the present disclosure.
[0010] In the present disclosure, unless specified or
limited otherwise, the first characteristic is "on" or "under"
the second characteristic refers to the first characteristic
and the second characteristic can be direct or via media
indirect mountings, connections, and couplings. And, the
first characteristic is "on", "above", "over" the second
characteristic may refer to the first characteristic is right
over the second characteristic or is diagonal above the
second characteristic, or just refer to the horizontal height
of the first characteristic is higher than the horizontal
height of the second characteristic. The first character-
istic is "below" or "under" the second characteristic may
refer to the first characteristic is right over the second
characteristic or is diagonal under the second character-
istic, or just refer to the horizontal height of the first char-
acteristic is lower than the horizontal height of the second
characteristic.
[0011] Embodiments of the present disclosure provide
a laser projector, a camera unit and an electronic device.
[0012] The laser projector according to embodiments
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of the present disclosure includes a substrate assembly,
a lens barrel assembly, an edge-emitting laser, a colli-
mation element, and a diffraction element. The lens bar-
rel assembly includes a first component and a second
component movably connected to each other, and the
first component is disposed to the substrate assembly.
The edge-emitting laser is disposed to the substrate as-
sembly. The collimation element is mounted to one of
the first component and the second component and is
configured to collimate a laser emitted by the edge-emit-
ting laser. The edge-emitting laser includes a light emit-
ting face, and the light emitting face faces the collimating
element. The diffraction element is disposed to the sec-
ond component and is configured to diffract the laser col-
limated by the collimation element so as to form a laser
pattern.
[0013] The camera unit according to embodiments of
the present disclosure includes the laser projector as
mentioned in the above embodiment, an image acquirer
and a processor. The image acquirer is configured to
acquire a laser pattern projected by the laser projector
into a target space. The processor is configured to proc-
ess the laser pattern to obtain a depth image.
[0014] The electronic device according to embodi-
ments of the present disclosure includes a housing and
the camera unit described in the above embodiments.
The camera unit is arranged in the housing and exposed
out of the housing to acquire the depth image. A laser
projector 10 according to an embodiment of the present
disclosure includes a substrate assembly 11, a lens bar-
rel assembly 12, a light source 13, a collimation element
14, and a diffraction element 15. The lens barrel assem-
bly 12 is disposed to the substrate assembly 11 and in-
cludes a first component and a second component mov-
ably connected to each other, and the first component is
disposed to the substrate assembly 11. The light source
13 is disposed to the substrate assembly 11. The colli-
mation element 14 is mounted to the lens barrel assembly
12 and is configured to collimate the laser emitted by the
light source 13. The light source 13 is an edge-emitting
laser, and the edge-emitting laser includes a light emitting
face 131 facing the collimation element 14. The diffrac-
tion element 15 is disposed to the second component
and is configured to diffract the laser collimated by the
collimation element 14 to form a laser pattern.
[0015] In some embodiments, the first component is a
base 121 and the second component is a support 122.
The support 122 is movable along an axial direction of
the lens barrel assembly 122 relative to the base 121.
The collimation element 14 is disposed to the support
122.
[0016] In some embodiments, an external thread is
formed on an outer side wall of a top end of the base
121, an internal thread is formed on an inner side wall of
a bottom end of the support 122, and the support 122
and the base 121 are movably connected through screw
engagement of the internal thread and the external
thread.

[0017] In some embodiments, the laser projector 10
further includes a blocking member 16, a blocking hole
1224 is defined in an outer side wall of the support 122,
and the blocking member 16 passes through the blocking
hole 1224 and can be abutted against the base 121.
[0018] In some embodiments, an internal thread is
formed on an inner side wall of the top end of the base
121, an external thread is formed on an outer side wall
of the bottom end of the support 122, and the support
122 and the base 121 are movably connected through
screw engagement of the external thread and the internal
thread.
[0019] In some embodiments, the laser projector 10
further includes a locking member 17, an outer side wall
of the base 121 is provided with a locking hole 1214, and
the locking member 17 passes through the locking hole
1214 and can be abutted against the support 122.
[0020] In some embodiments, an annular thread
groove 1215 is defined in a top face of the base 121, a
thread is formed on a side wall of the bottom end of the
support 122, and the support 122 and the base 121 are
movably connected through screw engagement of the
thread and the thread groove 1215; or
the annular thread groove 1215 is defined in a bottom
face of the support 122, the thread is formed on a side
wall of the top end of the base 121, and the support 122
and the base 121 are movably connected through screw
engagement of the thread groove 1215 and the thread.
[0021] In some embodiments, the first component is a
collimation support 40, the second component is a dif-
fraction support 50, and the collimation support 40 and
the diffraction support 50 are separated structures. The
collimation element 14 is supported by the collimation
support 40. The diffraction element 15 is supported by
the diffraction support 50.
[0022] In some embodiments, the collimation support
40 and the diffraction support 50 are both supported on
the substrate assembly 11, and the collimation support
40 is accommodated in the diffraction support 50.
[0023] In some embodiments, the collimation support
40 is supported on the substrate assembly 11, the internal
thread is formed on an inner side wall of a bottom end of
the diffraction support 50, the external thread is formed
on an outer side wall of a top end of the collimation sup-
port 40, and the diffraction support 50 and the collimation
support 40 are connected through screw engagement of
the internal thread and the external thread; or
the collimation support 40 is supported on the substrate
assembly 11, the external thread is formed on an outer
side wall of the bottom end of the diffraction support 50,
the internal thread is formed on an inner side wall of the
top end of the collimation support 40, and the diffraction
support 50 and the collimation support 40 are connected
through screw engagement of the internal thread and the
external thread.
[0024] In some embodiments, the collimation support
40 is supported on the substrate assembly 11, the dif-
fraction support 50 includes a support body 55 and an
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annular boss 56 extending out from an outer side wall of
the support body 55, the support body 55 is partially ac-
commodated in the collimation support 40, and the an-
nular boss 56 is fixed on a top of the collimation support
40; or
the collimation support 40 is supported on the substrate
assembly 11, the diffraction support 50 includes the sup-
port body 55 and the annular boss 56 extending out from
an inner side wall of the support body 55, the collimation
support 40 is partially accommodated in the support body
55, and the annular boss 56 is fixed on the top of the
collimation support 40.
[0025] In some embodiments, the collimation support
40 is supported on the substrate assembly 11, and the
bottom end of the diffraction support 50 is fixed to the top
end of the collimation support 40 in a snap-fitted manner.
[0026] In some embodiments, a snapping groove 45
is defined in a top face of the collimation support 40, a
bottom face of the diffraction support 50 is provided with
an elastic snapping hook 57, and the elastic snapping
hook 57 is snap-fitted into the snapping groove 45.
[0027] In some embodiments, the snapping groove 45
and the elastic snapping hook 57 are both annular.
[0028] In some embodiments, the collimation support
40 is supported on the substrate assembly 11, the annu-
lar thread groove is defined in the top face of the colli-
mation support 40, and the thread is formed on the side
wall of the bottom end of the diffraction support 50, and
the thread is screwed into the thread groove to fix the
bottom end of the diffraction support 50 to the top face
of the collimation support 40; or
the collimation support 40 is supported on the substrate
assembly 11, the annular thread groove is defined in the
bottom face of the diffraction support 50, and the thread
is formed on the side wall of the top end of the collimation
support 40, and the thread is screwed into the thread
groove to fix the top end of the collimation support 40 to
the bottom face of the diffraction support 50.
[0029] In some embodiments, the laser projector 10
further includes a fixing member 18 configured to fix the
edge-emitting laser to the substrate assembly 11.
[0030] In some embodiments, the substrate assembly
11 includes a substrate 111 and a circuit board 112, the
circuit board 112 is disposed to the substrate 111 and
electrically connected to the edge-emitting laser. The fix-
ing member 18 includes a sealant 181 disposed between
the edge-emitting laser and the substrate assembly 111,
and the sealant 181 is thermal conductive glue.
[0031] In some embodiments, the fixing member 18
includes at least two elastic support frames 182 disposed
to the substrate assembly 11, the at least two support
frames 182 define an accommodating space 183 togeth-
er, the accommodating space 183 is configured to re-
ceive the edge-emitting laser therein, and the at least two
support frames 182 are configured to support the edge-
emitting laser.
[0032] The camera unit 100 according to the embodi-
ment of the present disclosure includes the laser projec-

tor 10 described in the above embodiments, an image
acquirer 20, and a processor 30. The image acquirer 20
is configured to acquire the laser pattern projected by the
laser projector 10 into a target space. The processor 30
is configured to process the laser pattern to obtain a depth
image.
[0033] The electronic device 1000 according to the em-
bodiment of the present disclosure includes a housing
200 and the camera unit 100 described in the above em-
bodiments. The camera unit 100 is arranged in the hous-
ing 200 and exposed out of the housing to acquire the
depth image.
[0034] As illustrated in Figs. 1 and 2, the electronic
device 1000 is provided by the present disclosure. The
electronic device 1000 may be a smart phone, a smart
bracelet, a smart watch, a tablet computer, smart glass-
es, a smart helmet, a somatosensory game device, or
the like. The electronic device 1000 includes the housing
200 and the camera unit 100. The camera unit 100 is
arranged in the housing 200 and exposed out of the hous-
ing 200 to acquire the depth image. The camera unit 100
includes the laser projector 10, the image acquirer 20
and the processor 30. The laser projector 10 is configured
to project the laser pattern to the target space. The image
acquirer 20 is configured to acquire the laser pattern pro-
jected by the laser projector 10 into the target space. The
processor 30 is configured to obtain the laser pattern
acquired by the image acquirer 20 to obtain the depth
image.
[0035] Specifically, the laser projector 10 projects the
laser pattern into the target space through a projection
window 40. The image acquirer 20 acquires the laser
pattern modulated by a target object through an acquisi-
tion window 50. The image acquirer 20 can be an infrared
camera. The processor 30 calculates a deviation value
between each pixel point in the laser pattern and corre-
sponding pixel point in the reference pattern with an im-
age matching algorithm, and then obtains the depth im-
age of the laser pattern based on the deviation value, in
which the image matching algorithm may be a digital im-
age correlation (DIC) algorithm. Certainly, other image
matching algorithms may be adopted to replace the DIC
algorithm.
[0036] As illustrated in Fig. 3, the laser projector 10
includes the substrate assembly 11, the lens barrel as-
sembly 12, the light source 13, the collimation element
14 and the diffraction element 15. The light source 13,
the collimation element 14 and the diffraction element 15
are sequentially disposed in an optical path of the light
source 13. Specifically, the light emitted from the light
source 13 passes through the collimation element 14 and
the diffraction element 15 in sequence.
[0037] The substrate assembly 11 includes the sub-
strate 111 and the circuit board 112 supported on the
substrate 111. The substrate 111 is used for bearing the
lens barrel assembly 12, the light source 13 and the circuit
board 112. The material of the substrate 11 may be plas-
tic, such as at least one of polyethylene glycol terephtha-
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late (PET), polymethyl methacrylate (PMMA), polycar-
bonate (PC), and polyimide (PI). That is, the substrate
111 can be made of a single plastic material of any one
of PET, PMMA, PC and PI. As such, the substrate 111
is light in weight and has sufficient support strength.
[0038] The circuit board 112 may be any one of a print-
ed circuit board, a flexible circuit board, and a rigid-flex
board. The circuit board 112 may be provided with an
accommodating hole 113, and the accommodating hole
113 may be used for accommodating the light source 13
therein. A part of the circuit board 112 is covered by the
lens barrel assembly 12, and another part of the circuit
board 112 extends out to be connected to the connector
1a. The connector 1a may connect the laser projector 10
to a main board of the electronic device 1000.
[0039] The lens barrel assembly 12 is disposed to the
substrate assembly 11. The lens barrel assembly 12 in-
cludes the first component and the second component,
the first component is movably connected to the second
component. The first component is disposed to the sub-
strate assembly 11.
[0040] In the embodiment shown in Figs. 3-7, the first
component is the base 121 and the second component
is the support 122, i.e., the lens barrel assembly 12 in-
cludes the base 121 and the support 122. The base 121
is disposed to the substrate assembly 11, and the support
122 is movably connected to the base 121. Specifically,
the base 121 is disposed between the support 122 and
the substrate assembly 11, and the base 121 and the
substrate assembly 11 can be fixedly connected by ad-
hesive, and the base 121 can be disposed around the
light source 13. The collimation element 14 can be mount-
ed to the support 122, and the support 122 can move
relative to the base 121 along the axis of the lens barrel
assembly 12 (such as the Z-axis in FIG. 3) to change a
distance of the collimation element 14 from the light
source 13.
[0041] As illustrated in Figs. 3 and 4, in an embodiment,
the external thread is formed on the outer side wall 1212
of the top end 1211 of the base 121, the internal thread
is formed on the inner side wall 1222 of the bottom end
1221 of the support 122, and the support 122 and the
base 121 are movably connected through screw engage-
ment of the internal thread and the external thread. The
support 122 can be enabled to rotate relative to the base
121 by rotating the support 122, and under the action of
the internal thread and the external thread, a bonding
area of the outer side wall 1212 and the inner side wall
1222 is changed, so that the support 122 moves relative
to the base 121 in the axial direction of the lens barrel
assembly 12. In actual use, the support 122 can be man-
ually rotated to a proper position, and then the support
122 can be fixed so as not to rotate, thereby fixing a
relative position of the support 122 and the base 121; the
support 122 can also be driven to rotate to a predeter-
mined position by a motor to control the relative position
of the support 122 and the base 121 in real time.
[0042] As illustrated in the embodiments of Figs. 3 and

4, the laser projector 10 further includes a blocking mem-
ber 16, the blocking hole 1224 is defined in the outer side
wall 1223 of the support 122, and the blocking member
16 passed through the blocking hole 1224 and can be
abutted against the base 121. Specifically, the blocking
member 16 can be a screw, and the blocking hole 1224
can be a screw hole. When the support 122 is rotated to
the proper position, the blocking member 16 can be
screwed into the blocking hole 1224 and can be abutted
against the base 121. In this case, the support 122 can
no longer rotate relative to the base 121. When the sup-
port 122 needs to be rotated again, the screw can be
unscrewed so that the screw no longer abuts against the
base 121, and in this case, the support 122 can be rotated
relative to the base 121.
[0043] The light source 13 is configured to emit laser.
The light source 13 is disposed to the substrate assembly
11, and the light source 13 is electrically connected to
the circuit board 112 and further electrically connected
to the processor 30 via the circuit board 112. The light
source 13 may be the edge-emitting laser (EEL), and the
light emitting face 131 of the edge-emitting laser faces
towards the collimation element 14. Specifically, the light
source 13 may be a distributed feedback laser (DFB).
Characterized in low temperature drift and a single point
light emitting structure, the distributed feedback laser
needs no array structure and can be easily produced,
thus the cost of the laser projector 10 is low. When the
laser of the distributed feedback laser propagates, the
power gain is obtained through feedbacks of the grating
structure. In order to enhance the power of the distributed
feedback laser, an injected current and/or a length of the
distributed feedback laser need to be increased. Since
increasing the injected current will increase the power
consumption of the distributed feedback laser and cause
a severe heat emission, in order to ensure that the dis-
tributed feedback laser can operate normally, it is re-
quired to increase the length of the distributed feedback
laser. As the length of the distributed feedback laser in-
creases, the height of the laser projector 10 also increas-
es. The distributed feedback laser of the embodiment of
the present disclosure is received in the accommodating
hole 113 of the circuit board 112, which can reduce the
influence of the increase of the length of the distributed
feedback laser on the height of the laser projector 10,
and ensure that the distributed feedback laser can oper-
ate normally.
[0044] As illustrated in Figs. 3 and 5, the collimation
element 14 is configured to collimate the laser emitted
by the light source 13, and the collimated laser is pro-
jected to the diffraction element 15. The collimation ele-
ment 14 may be an optical lens such as a spherical lens,
an aspherical lens, a threaded lens, etc. The collimation
element 14 is disposed to the support 122. It can be un-
derstood that changing the distance between the colli-
mation element 14 and the light source 13 without chang-
ing the collimation element 14 can make a concentration
degree of the laser that is collimated by the collimation
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element 14 and is projected to the diffraction element 15
be changed, so that the diffraction element 15 projects
different laser patterns. Since the collimation element 14
according to the embodiment of the present disclosure
is disposed to the support 122, the distance between the
collimation element 14 and the light source 13 can be
changed by moving the support 122 relative to the base
121, so that the laser projector 10 projects different laser
patterns.
[0045] The diffraction element 15 may be provided with
a diffraction grating. The laser collimated by the collima-
tion element 14 is incident on the diffraction element 15,
and then is diffracted by the diffraction grating to form a
laser pattern to exit. In the embodiment of the present
disclosure, the diffraction element 15 is disposed to the
collimation element 14, and the diffraction element 15
moves together with the collimation element 14.
[0046] In the prior art, a structured light projector is
configured to project a structured light pattern into the
target space to obtain the depth image. Generally, it is
required that a light beam emitted from the light source
of the structured light projector passes through a colli-
mation lens, and then the light beam collimated by the
collimation lens is diffracted by the diffraction element to
form a structured light pattern. However, in actual instal-
lation and use, it is usually difficult to achieve a desired
distance between the collimation lens and the light
source due to assembly errors and the like, resulting in
poor collimation effect of the collimation lens. To sum up,
in the electronic device 1000 according to the embodi-
ment of the present disclosure, the light source 13 is dis-
posed to the substrate assembly 11 and the collimation
element 14 is disposed to the support 122, a movement
of the support 122 relative to the base 121 can be con-
trolled to adjust the distance of the collimating element
14 from the light source 13 to the desired distance to
ensure better collimation effect. The collimation element
14 is supported by the base 121, and the diffraction ele-
ment 15 is supported by the support 122, so the base
121 and the support 122 are separate structures inde-
pendent of each other, instead of being integrally formed.
Thus, the collimation element 14 and the diffraction ele-
ment 15 can be mounted separately and then assembled
without being limited by space. The relative positions of
the light source 13, the collimation element 14 and the
diffraction element 15 are easy to adjust, the mounting
accuracy is easy to control, and the mounting efficiency
is high.
[0047] As illustrated in Fig. 3, in some embodiments,
the laser projector 10 also includes a protective cover
19. The protective cover 19 is mounted to the support
122 and is configured to confine the diffraction element
15 to the support 122 to prevent the diffraction element
15 from escaping from the support 122. In the embodi-
ment of the present disclosure, the protective cover 19
is fixed on the support 122 by adhesive. The protective
cover 19 may be made of a light-transparent material,
such as glass, etc. The laser pattern diffracted by the

diffraction element 15 may pass through the protective
cover 19 and be projected from the laser projector 10. In
other embodiments, the protective cover 19 may also be
provided with a light-transparent hole, and the light-trans-
parent hole may correspond to the diffraction structure
on the diffraction element 15, and the laser pattern dif-
fracted by the diffraction element 15 may pass through
the light-transparent hole.
[0048] The structure for realizing the movement of the
support 122 relative to the base 121 is not limited to the
above discussion, but can also be realized by other ways.
Several feasible ways will be exemplarily given below,
and it will be understood that the ways that can be realized
are not limited to several embodiments. For example, as
illustrated in Fig. 5, in some embodiments, the internal
thread is formed on the inner side wall 1213 of the top
end 1211 of the base 121, the external thread is formed
on the outer side wall 1223 of the bottom end 1221 of
the support 122, and the support 122 and the base 121
are movably connected through screw engagement of
the external thread and the internal thread. The support
122 can be enabled to rotate relative to the base 121 by
rotating the support 122, and under the action of the ex-
ternal thread and the internal thread, the bonding area
of the inner side wall 1213 and the outer side wall 1223
is changed, so that the support 122 moves relative to the
base 121 in the axial direction of the lens barrel assembly
12. Further, in the embodiment as illustrated in Fig. 5,
the laser projector 10 further includes the locking member
17, the outer side wall 1212 of the base 121 is provided
with the locking hole 1214, and the locking member 17
passes through the locking hole 1214 and can be abutted
against the support 122. Specifically, the locking member
17 may be the screw, and the locking hole 1214 may be
the screw hole. When the support 122 is rotated to the
proper position, the locking member 17 may be screwed
into the locking hole 1214 and abutted against the support
122, in this case the support 122 can no longer rotate
relative to the base 121. When it is required to rotate the
support 122 again, the screw can be unscrewed so that
the screw no longer abuts against the support 122. In
this case, the support 122 can be rotated relative to the
base 121.
[0049] For example, as illustrated in Fig. 6, in some
embodiments, the annular thread groove 1215 is defined
in the top face 1216 of the base 121, the thread is formed
on the side wall (1222, 1223) of the bottom end 1221 of
the support 122, and the support 122 and the base 121
are movably connected through screw engagement of
the thread and the thread groove 1215. The side walls
(1222, 1223) of the support 122 are screwed into the
thread groove 1215, and when the support 122 is rotated,
it is enabled to move relative to the base 121 in the axial
direction of the lens barrel assembly 12. Specifically, the
thread may be an internal thread formed on the outer
side wall 1223 of the support 122, while the external
thread may be formed on a wall of the thread groove
1215 adjacent to the outer side wall 1212 of the base
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121, and the internal thread is screwed with the external
thread. Or, the thread may be the external thread formed
on the inner side wall 1222 of the support 122, while the
inner thread may be formed on the wall of the thread
groove 1215 adjacent to the inner side wall 1213 of the
base 121, and the external thread is screwed with the
internal thread. The thread may also include both the
external thread and the internal thread formed on the
side walls (1222, 1223) of the support 122 in this embod-
iment, and the thread groove 1215 may be fitted with the
external thread and the internal thread on the side walls
(1222, 1223) of the support 122 simultaneously. It can
be understood that the above locking hole 1214 can be
defined in the outer side wall 1212 of the base 121, and
the locking member 17 can pass through the locking hole
1214 and abut against the support 122, which are not
described herein.
[0050] For example, as illustrated in Fig. 7, in some
embodiments, the annular thread groove 1225 is defined
in the bottom face 1226 of the support 122, the thread is
formed on the side wall (1212, 1213) of the top end 1221
of the base 121, and the support 122 and the base 121
are movably connected through screw engagement of
the thread and the thread groove 1225. The side walls
(1212, 1213) of the base 121 are screwed into the thread
groove by rotating the support 122, and when the support
122 is rotated, it is enabled to move relative to the base
121 in the axial direction of the lens barrel assembly 12.
Specifically, the thread may be the internal thread formed
on the outer side wall 1212 of the base 121, while the
external thread may be formed on the wall of the thread
groove 1225 adjacent to the outer side wall 1223 of the
support 122, and the internal thread is screwed with the
external thread. Or, the thread may be the external thread
formed on the inner side wall 1213 of the base 121, while
the inner thread may be formed on the wall of the thread
groove 1225 adjacent to the inner side wall 1222 of the
support 122, and the external thread is screwed with the
internal thread. The thread may also include both the
external thread and the internal thread formed on the
side walls (1212, 1213) of the base 121 in this embodi-
ment, and the thread groove 1225 may be fitted with the
external thread and the internal thread on the side walls
(1212, 1213) of the base 121 simultaneously. It can be
understood that the above locking hole 1214 can be de-
fined in the outer side wall 1223 of the support 122, and
the blocking member 16 can pass through the locking
hole 1214 and abut against the support 122, which are
not described herein.
[0051] Figs. 8 to 16 illustrate other embodiments of the
present application, which are different from the embod-
iment shown in Fig. 3 to Fig. 7 in the following aspects.
[0052] The first component is the collimation support
40 and the second component is the diffraction support
50. That is, the lens barrel assembly 12 includes the col-
limation support 40 and the diffraction support 50, and
the collimation support 40 and the diffraction support 50
are separate structures independent of each other. In the

present embodiment, the collimation element 14 is sup-
ported by the collimation support 40 and the diffraction
element 15 is supported by the diffraction support 50.
[0053] Specifically, as illustrated in Fig. 8, the collima-
tion support 40 is supported on the substrate assembly
11, and the diffraction support 50 is also supported on
the substrate assembly 11. A bottom face 401 of the col-
limation support 40 is bonded to the substrate assembly
11 by adhesive 40a, and a bottom face 501 of the dif-
fraction support 50 is also bonded to the substrate as-
sembly 11 by adhesive 50a. The collimation support 40
is received in the diffraction support 50.
[0054] The protective cover 19 is supported on the dif-
fraction support 50, and can be bonded to the diffraction
support 50 by the adhesive to securely connect the pro-
tective cover 19 and the diffraction support 50. The pro-
tective cover 19 can prevent the diffraction element 15
from being exposed to the outside of the lens barrel while
preventing the diffraction element 15 from falling off,
thereby making the diffraction element 15 waterproof and
dustproof. Certainly, in other embodiments, the protec-
tive cover 19 may be provided with a light-transparent
hole, and the light-transparent hole faces an optical ac-
tive area of the diffraction element 15 with the largest
area to avoid obscuring the optical path of the diffraction
element 15.
[0055] In the laser projector 10 of the present embod-
iment, the collimation element 14 is supported by the
collimation support 40, and the diffraction element 15 is
supported by the diffraction support 50, and the collima-
tion support 40 and the diffraction support 50 are sepa-
rate structures independent of each other, rather than
being integrally formed. Thus, the collimation element 14
and the diffraction element 15 can be mounted separately
and then assembled without being limited by space. The
relative positions of the light source 13, the collimation
element 14 and the diffraction element 15 are easy to
adjust, the mounting accuracy is easy to control, and the
mounting efficiency is high.
[0056] In some embodiments, when the collimation
support 40 is supported on the substrate assembly 11,
an annular receiving hole may be defined at the position
of the circuit board 112 where the collimation support 40
is supported. In this way, the collimation support 40 can
be partially accommodated in the receiving hole, the bot-
tom face 401 of the collimation support 40 is coated with
the adhesive 40a, and the collimation support 40 is fixedly
connected with a substrate 62 through the adhesive 40a,
so that the height of the laser projector 10 can be reduced.
Similarly, when the diffraction support 50 is supported on
the substrate assembly 11, the annular receiving hole
may be defined at the position of the circuit board 112
where the diffraction support 50 is supported. In this way,
the diffraction support 50 can be partially accommodated
in the receiving hole, and the bottom face 501 of the dif-
fraction support 50 is coated with the adhesive 50a. The
diffraction support 50 is fixedly connected to the substrate
62 through the adhesive 50a, so that the height of the
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laser projector 10 can be reduced.
[0057] As illustrated in Fig. 9, in some embodiments,
the collimation support 40 is supported on the substrate
assembly 11. Specifically, the bottom face 401 of the
collimation support 40 is coated with the adhesive 40a,
and the collimation support 40 is fixedly connected to the
circuit board 112 through the adhesive 40a. The internal
thread is formed on the inner side wall 54 of the bottom
end 51 of the diffraction support 50, the external thread
is formed on the outer side wall 43 of the top end 42 of
the collimation support 40, and the internal thread of the
diffraction support 50 is in screw engagement with the
external thread of the collimation support 40. Thus, the
diffraction support 50 and the collimation support 40 are
connected by screwing, which has high stability and is
convenient to install. Further, the collimation support 40
is partially received in the diffraction support 50, and all
of the laser emitted from the collimation element 14 can
be incident on the diffraction element 15, so the utilization
efficiency of the laser is higher.
[0058] As illustrated in Fig. 10, in some embodiments,
the collimation support 40 is supported on the substrate
assembly 11. Specifically, the bottom face 401 of the
collimation support 40 is coated with the adhesive 40a,
and the collimation support 40 is fixedly connected to the
circuit board 112 through the adhesive 40a. The external
thread is formed on the outer side wall 53 of the bottom
end 51 of the diffraction support 50, the internal thread
is formed on the inner side wall 44 of the top end 42 of
the collimation support 40, and the external thread of the
diffraction support 50 is in screw engagement with the
internal thread of the collimation support 40. Thus, the
diffraction support 50 and the collimation support 40 are
connected by screwing, which has high stability and is
convenient to install.
[0059] As illustrated in Fig. 11, in some embodiments,
the collimation support 40 is supported on the substrate
assembly 11. Specifically, the bottom face 401 of the
collimation support 40 is coated with the adhesive 40a,
and the collimation support 40 is fixedly connected to the
circuit board 112 through the adhesive 40a. The diffrac-
tion support 50 includes the support body 55 and the
annular boss 56 extending out from the outer side wall
53 of the support body 55. The support body 55 is partially
accommodated in the collimation support 40, and the an-
nular boss 56 is fixed on the top of the collimation support
40. Specifically, a bottom face 561 of the annular boss
56 is coated with the adhesive 40b, and the annular boss
56 is fixedly bonded to the top face 402 of the collimation
support 40 through the adhesive 40b. Thus, the collima-
tion support 40 and the diffraction support 50 are bonded
through the adhesive 40b, which is convenient to install.
The annular boss 56 can prevent the diffraction support
50 from falling off in the direction of the collimating ele-
ment 30. The lens barrel assembly 12 has higher stability.
[0060] As illustrated in Fig. 12, in some embodiments,
the collimation support 40 is supported on the substrate
assembly 11. Specifically, the bottom face 401 of the

collimation support 40 is coated with the adhesive 40a,
and the collimation support 40 is fixedly connected to the
circuit board 112 through the adhesive 40a. The diffrac-
tion support 50 includes the support body 55 and the
annular boss 56 extending out from the inner side wall
54 of the support body 55. The collimation support 40 is
partially accommodated in the support body 55, and the
annular boss 56 is fixed on the top of the collimation sup-
port 40. Specifically, the bottom face 561 of the annular
boss 56 is coated with the adhesive 40b, and the annular
boss 56 is fixedly bonded to the top face 402 of the col-
limation support 40 through the adhesive 40b. Thus, the
collimation support 40 and the diffraction support 50 are
bonded through the adhesive 40b, which is convenient
to install. The annular boss 56 can prevent the diffraction
support 50 from falling off in the direction of the collimat-
ing element 30. The lens barrel assembly 12 has higher
stability. Further, the collimation support 40 is partially
accommodated in the diffraction support 50, and all of
the laser emitted from the collimation support 14 can be
incident on the diffraction element 15, so the utilization
efficiency of the laser is higher.
[0061] Further, in some embodiments, the annular
boss 56 can also be configured to support the diffraction
element 15. In this case, the bottom face 561 of the an-
nular boss 56 is bonded to the top face 402 of the colli-
mation support 40 through the adhesive 40b, and the top
face 562 of the annular boss 56 is abutted against the
incident face 151 of the diffraction element 15. In this
way, the detachment of the diffraction element 15 can be
avoided, and the diffraction element 15 can be more sta-
bly disposed to the diffraction support 50.
[0062] As illustrated in Figs. 13 and 14, in some em-
bodiments, the collimation support 40 is supported on
the substrate assembly 11. Specifically, the bottom face
401 of the collimation support 40 is coated with the ad-
hesive 40a, and the collimation support 40 is fixedly con-
nected to the circuit board 112 through the adhesive 40a.
The bottom end 51 of the diffraction support 50 is fixed
to the top end 42 of the collimation support 40 in the snap-
fitted manner. The top face 402 of the collimation support
40 is provided with the snapping groove 45, and the bot-
tom face 501 of the diffraction support 50 is provided with
the elastic snapping hook 57. A plurality of the snapping
grooves 45 (two or greater than two) and a plurality of
the elastic snapping hooks 57 (two or greater than two)
are provided, and the positions of the plurality of snapping
grooves 45 are in one-to-one correspondence with the
positions of the plurality of elastic snapping hooks 57.
Thus, the elastic snapping hook 57 of the diffraction sup-
port 50 is connected with the snapping groove 45 of the
collimation support 40 in the snap-fitted manner. In this
way, the diffraction support 50 and the collimation sup-
port 40 are connected by the snap-fitted manner, which
has high stability and is convenient to install.
[0063] Certainly, in some embodiments, the elastic
snapping hook 57 can be disposed to the top face 402
of the collimation support 40, and the snapping groove
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45 can be disposed to the bottom face 501 of the diffrac-
tion support 50. A plurality of the snapping grooves 45
and a plurality of the elastic snapping hooks 57 are pro-
vided, and the positions of the plurality of snapping
grooves 45 are in one-to-one correspondence with the
positions of the plurality of elastic snapping hooks 57.
The elastic snapping hook 57 of the collimation support
40 is connected with the snapping groove 45 of the dif-
fraction support 50 in the snap-fitted manner. One snap-
ping groove 45 and one elastic snapping hook 57 may
also be provided. In this case, the snapping groove 45
and the snapping hook 57 are both complete annular
structures.
[0064] As illustrated in Figs. 15 and 16, in some em-
bodiments, the collimation support 40 is supported on
the substrate assembly 11. Specifically, the bottom face
401 of the collimation support 40 is coated with the ad-
hesive 40a, and the collimation support 40 is fixedly con-
nected to the circuit board 112 through the adhesive 40a.
The annular thread groove 46 is defined in the top face
402 of the collimation support 40, and the thread is
formed on the side wall of the bottom end 51 of the dif-
fraction support 50. Specifically, the external thread is
formed on a first inner wall 461 of the thread groove 46,
and the internal thread is formed on the inner side wall
54 of the bottom end 51 of the diffraction support 50, and
the internal thread on the inner side wall 54 is in screw
engagement with the external thread on the thread
groove 46 so as to fixedly connect the diffraction support
50 and the collimation support 40. Or, the internal thread
is formed on a second inner wall 462 of the thread groove
46, and the external thread is formed on the outer side
wall 53 of the bottom end 51 of the diffraction support 50,
and the external thread on the outer side wall 53 is in
screw engagement with the internal thread on the thread
groove 46 so as to fixedly connect the diffraction support
50 and the collimation support 40. Thus, the diffraction
support 50 and the collimation support 40 are connected
by screwing, which has high stability and is convenient
to install.
[0065] As illustrated in Figs. 3 and 17, in some embod-
iments, the laser projector further includes a fixing mem-
ber 18. Specifically, the light source 13 has a columnar
shape, and an end face of the light source 13 away from
the substrate 112 forms a light emitting face 131. The
laser is emitted from the light emitting face 131, and the
light emitting face 131 faces the collimating element 14.
The light source 13 is fixed on the substrate 112. The
fixing member may be the sealant 181. The light source
13 may be adhered to the substrate 112 by the sealant
181. For example, a face of the light source 13 opposite
to the light emitting face 131 is adhered to the substrate
112. As illustrated in Fig. 18, a side face 132 of the light
source 13 may also be adhered to the substrate 112. The
sealant 181 wraps the surrounding side faces. Alterna-
tively, the sealant 181 may adhere only one side face
132 to the substrate 112, or adhere several side faces
to the substrate 112. In this case, the sealant 181 may

be the thermal conductive glue to conduct heat generated
by the operation of the light source 13 to the substrate
112. Since the edge-emitting laser usually has a slender
shape, when the light emitting face 131 of the edge-emit-
ting laser faces the collimation element 14, the edge-
emitting laser is arranged vertically. In this case, the
edge-emitting laser tends to encounter accidents such
as dropping, shifting or shaking, the sealant 181 can be
provided to fix the edge-emitting laser so as to prevent
the edge-emitting laser from encountering accidents
such as dropping, shifting or shaking.
[0066] As illustrated in Fig. 19, in some embodiments,
the fixing member 18 may also be an elastic support
frame 182. Two or more support frames 182 may be pro-
vided. The plurality of support frames 182 defines the
accommodating space together. The accommodating
space is used for receiving the light source 13 therein,
and the plurality of support frames 182 supports the light
source 13. In this way, it is possible to prevent the light
source 13 from shaking.
[0067] Further, as illustrated in Fig. 15, a heat dissipa-
tion hole 1111 is defined in the substrate 111. The heat
dissipation hole 1111 may be filled with the thermal con-
ductive glue to dissipate heat from the light source 13.
[0068] Reference throughout this specification to
"some embodiments", "an embodiment", "some embod-
iments", "illustrative embodiments", "an example", "a
specific example", or "some examples" means that a par-
ticular feature, structure, material, or characteristic de-
scribed in connection with the embodiment or example
is included in at least one embodiment or example of the
present disclosure. In this specification, exemplary de-
scriptions of aforesaid terms are not necessarily referring
to the same embodiment or example.
[0069] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance. Furthermore, the feature defined with "first"
and "second" may comprise one or more this feature dis-
tinctly or implicitly. In the description of the present dis-
closure, "a plurality of’ means two or more than two, un-
less specified otherwise.
[0070] Although embodiments of present disclosure
have been shown and described above, it should be un-
derstood that above embodiments are just explanatory,
and cannot be construed to limit the present disclosure,
for those skilled in the art, changes, alternatives, and
modifications can be made to the embodiments without
departing from the scope of the present disclosure.

Claims

1. A laser projector (10), comprising:

a substrate assembly (11);
a lens barrel assembly (12) comprising a first
component and a second component movably
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connected to each other, the first component be-
ing disposed to the substrate assembly (11);
an edge-emitting laser (13) disposed to the sub-
strate assembly (11);
a collimation element (14) mounted to one of the
first component and the second component and
configured to collimate a laser emitted by the
edge-emitting laser (13), the edge-emitting laser
(13) comprising a light emitting face (131), and
the light emitting face (131) facing the collima-
tion element (14); and
a diffraction element (15) disposed to the second
component and configured to diffract the laser
collimated by the collimation element (14) to
form a laser pattern.

2. The laser projector (10) according to claim 1, wherein
the first component is a base (121) and the second
component is a support (122), the support (122) is
movable along an axial direction of the lens barrel
assembly (12) relative to the base (121), and the
collimation element (14) is disposed to the support
(122).

3. The laser projector (10) according to claim 2, wherein
an external thread is formed on an outer side wall of
a top end of the base (121), and an internal thread
is formed on an inner side wall of a bottom end of
the support (122), and the support (122) and the base
(121) are movably connected through screw en-
gagement of the internal thread and the external
thread.

4. The laser projector (10) according to claims 2 or 3,
wherein the laser projector (10) further comprises a
blocking member (16), a blocking hole (1224) is de-
fined in an outer side wall of the support (122), and
the blocking member (16) passes through the block-
ing hole (1224) and can be abutted against the base
(121).

5. The laser projector (10) according to claim 2, wherein
an internal thread is formed on an inner side wall of
a top end of the base (121), and an external thread
is formed on an outer side wall of a bottom end of
the support (122), and the support (122) and the base
(121) are movably connected through screw en-
gagement of the external thread and the internal
thread.

6. The laser projector (10) according to claim 2, wherein
an annular thread groove is defined in a top face of
the base (121), a thread is formed on a side wall of
a bottom end of the support (122), and the support
(122) and the base (121) are movably connected
through screw engagement of the thread and the
thread groove; or
the annular thread groove is defined in a bottom face

of the support (122), the thread is formed on a side
wall of a top end of the base (121), and the support
(122) and the base (121) are movably connected
through screw engagement of the thread groove and
the thread.

7. The laser projector (10) according to claim 1, wherein
the first component is a collimation support (40), the
second component is a diffraction support (50), the
collimation support (40) and the diffraction support
(50) are separated structures; the collimation ele-
ment (14) is supported by the collimation support
(40); and the diffraction element (15) is supported
by the diffraction support (50).

8. The laser projector (10) according to claim 7, wherein
the collimation support (40) and the diffraction sup-
port (50) are both supported on the substrate assem-
bly (11), and the collimation support (40) is accom-
modated in the diffraction support (50).

9. The laser projector (10) according to claim 7, wherein
the collimation support (40) is supported on the sub-
strate assembly (11), an internal thread is formed on
an inner side wall of a bottom end of the diffraction
support (50), an external thread is formed on an outer
side wall of a top end of the collimation support (40),
and the diffraction support (50) and the collimation
support (40) are connected through screw engage-
ment of the internal thread and the external thread; or
the collimation support (40) is supported on the sub-
strate assembly (11), the external thread is formed
on an outer side wall of the bottom end of the diffrac-
tion support (50), the internal thread is formed on an
inner side wall of the top end of the collimation sup-
port (40), and the diffraction support (50) and the
collimation support (40) are connected through
screw engagement of the internal thread and the ex-
ternal thread.

10. The laser projector (10) according to claim 7, wherein
the collimation support (40) is supported on the sub-
strate assembly (11), the diffraction support (50)
comprises a support body (55) and an annular boss
(56) extending out from an outer side wall of the sup-
port body (55), the support body (55) is partially ac-
commodated in the collimation support (40), and the
annular boss (56) is fixed to a top of the collimation
support (40); or
the collimation support (40) is supported on the sub-
strate assembly (11), the diffraction support (50)
comprises the support body (55) and the annular
boss (56) extending out from an inner side wall of
the support body (55), the collimation support (40)
is partially accommodated in the support body (55),
and the annular boss (56) is fixed to the top of the
collimation support (40).
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11. The laser projector (10) according to claim 7, wherein
the collimation support (40) is supported on the sub-
strate assembly (11), a bottom end of the diffraction
support (50) is fixed to a top end of the collimation
support (40) in a snap-fitted manner.

12. The laser projector (10) according to claim 7, wherein
the collimation support (40) is supported on the sub-
strate assembly (11), an annular thread groove is
defined in a top face of the collimation support (40),
and a thread is formed on a side wall of a bottom
end of the diffraction support (50), and the thread is
screwed into the thread groove to fix the bottom end
of the diffraction support (50) to the top face of the
collimation support (40); or
the collimation support (40) is supported on the sub-
strate assembly (11), the annular thread groove is
defined in a bottom face of the diffraction support
(50), and the thread is formed on a side wall of a top
end of the collimation support (40), and the thread
is screwed into the thread groove to fix the top end
of the collimation support (40) to the bottom face of
the diffraction support (50).

13. The laser projector (10) according to claim 2 or 7,
wherein the laser projector (10) further comprises a
fixing member (18) configured to fix the edge-emit-
ting laser (13) to the substrate assembly (11).

14. A camera unit (100), comprising:

a laser projector (10) according to any one of
claims 1-13;
an image acquirer (20) configured to acquire the
laser pattern projected by the laser projector (10)
into a target space; and
a processor (30) configured to process the laser
pattern to obtain a depth image.

15. An electronic device (1000), comprising:

a housing (200); and
a camera unit (100) according to claim 14,;the
camera unit (100) being arranged in the housing
(200) and exposed out of the housing (200) to
acquire the depth image.
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